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(54) METHOD FOR BURNING CERAMICS HONEYCOMB STRUCTURE 
(57)Abstract: 

PURPOSE: To improve strength and water absorption in low thermal expansion by extrusion 
molding a cordierite raw material to give a honeycomb structure and burning the honeycomb 
structure in a given atmosphere under a specific condition. 

CONSTITUTION: Talc is blended with kaolin and a cordierite raw material in such a way that the 
composition consists of 42-56wt.% Si02, 30-45wt.% AI203 and 12-16wt.% Ago and a crystal 
phase comprises cordierite. The blend is mixed with a molding auxiliary and/or a hole forming 
agent, extrusion molded and dried to give a honeycomb structure. The honeycomb structure is 
burnt in a given atmosphere at <60° C/Hr rate of heating in a thermal shrinkage temperature 
range of 1,100-1,200° C, >80° C//Hr rate of heating in a solid phase reaction advancing 
temperature range of 1,200-1,300° C and <60° C/Hr rate of heating in a temperature range 
from >1,300° C to a retention temperature to advance a liquid phase reaction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chemical composition of a principal component is 2:42 - 56 % of the weight of SiO 
(s), and aluminum 203. : 30 - 45 % of the weight, MgO : So that a crystal phase may consist mainly 
of cordierite at 12 - 16 % of the weight In the approach of preparing talc, a kaolin, and other 
cordierite-ized raw materials, and calcinating a honeycomb structure object under a predetermined 
ambient atmosphere and the condition of predetermined temperature after extrusion molding on a 
honeycomb structure object It is 60 degrees C/Hr about the programming rate of the temperature 
region as for which a honeycomb structure object carries out a heat shrink. It is 80 degrees C/Hr 
about the programming rate in the temperature region to which it considers as the following and the 
solid phase reaction of a honeycomb structure object goes. While considering as the above It is 60 
degrees C/Hr about the programming rate in the temperature region to which a liquid phase reaction 
goes. The baking approach of the ceramic honeycomb structure object characterized by considering 
as the following. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the suitable baking approach to calcinate 
the honeycomb structure catalyst support of low-fever expansibility about the baking approach of a 
nature of cordierite ceramic honeycomb structure object with the high intensity used for the catalyst 
support for purification of automobile exhaust. 
[0002] 

[Description of the Prior Art] In order to have manufactured the nature of cordierite ceramic 
honeycomb structure object conventionally, after carrying out extrusion molding of the ceramic **** 
which mixed and prepared the cordierite formation ceramic raw material, the shaping assistant, or 
the ostomy agent, and obtained it and producing a ceramic honeycomb Plastic solid, the produced 
ceramic honeycomb Plastic solid was calcinated at the continuous furnace or the independent 
furnace under predetermined temperature, and the final ceramic honeycomb structure object had 
been acquired. 

[0003] The honeycomb structure object used for the catalyst support for automobile exhaust 
purification among ceramic honeycomb structure objects is expensive in water absorption in order to 
raise the support engine performance of a catalyst, and in order to raise thermal shock resistance 
further, coefficient of thermal expansion must be low. In order to make a product property into a 
proper value conventionally, the maximum temperature at the time of baking and its holding time 
were controlled. 
[0004] 

[Problem(s) to be Solved by the Invention] Since what is necessary is just to make the porosity in a 
honeycomb rib high in order to make water absorption high when acquiring a honeycomb structure 
object by control of the maximum temperature mentioned above and its holding time, it is necessary 
to control sintering by lowering the maximum temperature at the time of baking, or shortening the 
holding time. On the other hand, since what is necessary is just to carry out eburnation of the base in 
order to make coefficient of thermal expansion low, it is necessary to promote sintering by raising 
the maximum temperature at the time of baking, or lengthening the holding time. 
[0005] Therefore, there was a problem which cannot make the optimal both the properties of high 
water absorption and a low coefficient of thermal expansion only by the maximum temperature at 
the time of baking and control of the holding time. Moreover, since the property was sharply 
changed by fluctuation of a raw material property, for example, grain size, mean particle diameter, 
etc., it was difficult to acquire each property with sufficient stability only by adjustment of the 
maximum-temperature holding time. 

[0006] Moreover, although it was indicated that coefficient of thermal expansion can be made low 
by on the other hand making a programming rate quick on a target at the temperature of 1 100 
degrees C or more in JP,53-82822,A as a technique in which raw material adjustment attains low- 
fever expansion-ization, it was inadequate as a means to attain the reduction in expansion, and high 
porosity to coincidence too. 

[0007] The purpose of this invention tends to cancel the technical problem mentioned above, and 
tends to offer the baking approach of the ceramic honeycomb structure object which can optimize 
product properties, such as water absorption and coefficient of thermal expansion, to coincidence. 
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[0008] 

[Means for Solving the Problem] The baking approach of the ceramic honeycomb structure object of 
this invention The chemical composition of a principal component is 2:42 - 56 % of the weight of 
SiO(s), and aluminum 203. : 30 - 45 % of the weight, MgO : So that a crystal phase may consist 
mainly of cordierite at 12 - 16 % of the weight In the approach of preparing talc, a kaolin, and other 
cordierite-ized raw materials, and calcinating a honeycomb structure object under a predetermined 
ambient atmosphere and the condition of predetermined temperature after extrusion molding on a 
honeycomb structure object It is 60 degrees C/Hr about the programming rate of the temperature 
region as for which a honeycomb structure object carries out a heat shrink. It is 80 degrees C/Hr 
about the programming rate in the temperature region to which it considers as the following and the 
solid phase reaction of a honeycomb structure object goes. While considering as the above It is 60 
degrees C/Hr about the programming rate in the temperature region to which a liquid phase reaction 
goes. It is characterized by considering as the following. 
[0009] 

[Function] It sets in the configuration mentioned above and is 60 degrees C/Hr conventionally. The 
temperature up schedule which was carrying out the temperature up to retention temperature with the 
fixed programming rate It is 60 degrees C [ later than the conventional programming rate ]/Hr about 
for about 1 100-1200 degrees C which is the temperature region as for which a honeycomb structure 
object carries out a heat shrink. It considers as the following. It is 80 degrees C [ quicker than the 
conventional programming rate ]/Hr about for about 1200-1300 degrees C which is the temperature 
region to which the solid phase reaction of a honeycomb structure object goes. While considering as 
the above 60 degrees C [ later than the programming rate of the former about 1300 degrees C or 
more which is the temperature region to which the liquid phase reaction of a honeycomb structure 
object goes ]/Hr By considering as the following, it found out that the product property of high water 
absorption and a low coefficient of thermal expansion which was not able to be attained to 
coincidence in the former could be fulfilled to coincidence. 

[0010] That is, it is 60 degrees C/Hr about the programming rate of the temperature region for about 
1 100-1200 degrees C which carries out a heat shrink. In order that eburnation may progress slowly 
by making it low the following, it has contributed to achievement of a low- fever expansion 
coefficient. It is 80 degrees C/Hr about the programming rate of the temperature region to which the 
solid phase reaction between about 1200-1300 degrees C goes. By making it high with the above 
While controlling crystallization of the cordierite in the solid-phase-reaction condition which checks 
crystallization of the cordierite in the liquid phase reaction which is a main reaction which is not 
desirable and making it contribute to achievement of a low coefficient of thermal expansion and high 
water absorption It is 60 degrees C/Hr about the programming rate of the temperature region to 
which the liquid phase reaction to about 1300-degree-C or more retention temperature goes. By 
making it low the following, the desirable cordierite in the liquid phase reaction condition which is a 
main reaction was made to crystallize slowly, and it has contributed to achievement of a low 
coefficient of thermal expansion. 

[001 1] In addition, it is 60 degrees C/Hr about the programming rate of the base contraction 
temperature region for about 1 100-1200 degrees C. In order that base contraction may carry out 
progress eburnation of the reason made into the following slowly by making the programming rate 
of this temperature region late, coefficient of thermal expansion falls. Moreover, when eburnation 
progresses, that to which a raw material grain spacing becomes small, cordierite-ization in a liquid 
phase reaction process tends to progress, and coefficient of thermal expansion falls by this, and the 
rate of an open pore (water absorption) becomes large is presumed. Moreover, a programming rate is 
80 degrees C/Hr in the temperature region of this contraction process. Since a crack occurs in a 
Plastic solid according to the temperature gradient produced inside a Plastic solid when it is made 
quick with the above, it is effective to make a programming rate late also from this point. 
[0012] 

[Example] The ceramic honeycomb Plastic solid which applies the baking approach of this invention 
is the following, and can be made and acquired. First, point known as a presentation of the low 
expansion cordierite ceramics from the former forming [ cordierite theoretical ] (2MgO, 
2aluminum203, and 5Si02) 2:42 - 56 % of the weight of SiO(s) made into the core, They are 47 - 53 
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% of the weight, and aluminum 203 preferably. : They are 32 - 38 % of the weight, and MgO 
preferably 30 to 45% of the weight. : 12 to 16% of the weight, so that it may become 12.5 - 15% of 
the weight of a field preferably The talc, the kaolin, the alumina, and other cordierite-ized raw 
materials of a particle were prepared, and mixed kneading was carried out, and the shaping assistant 
and/or the ostomy agent were added to this mixture, and it plasticized possible [ extrusion molding ], 
it dried after extrusion molding on the honeycomb structure object, and the ceramic honeycomb 
structure object has been acquired. 

[0013] As particle talc used, a thing especially with few alkali components is desirable. Moreover, 
on the occasion of atomization of talc and a kaolin, if temporary-quenching talc effective for control 
of the crack initiation of the honeycomb structure object by the contraction in the time of desiccation 
and baking etc. and a temporary-quenching kaolin are used, it will be good and the grain size at this 
time will use the same particle object as a raw raw material. In addition, it is desirable to choose 
what chooses the thing suitable for an application as a shaping assistant, for example from organic 
binders, such as methyl cellulose, a carboxymethyl cellulose, polyvinyl alcohol, starch paste, wheat 
flour, and a glycerol, a surfactant, a wax, etc., and suits, for example out of graphite, starch, a 
sawdust, etc. as an ostomy agent. 

[0014] Then, it hits calcinating the acquired ceramic honeycomb structure object, and the usual 
temperature up is 60 degrees C/Hr as usual. While carrying out a temperature up to retention 
temperature, for example, 1410 degrees C It is 60 degrees C/Hr about the programming rate of the 
temperature region as for which the honeycomb structure object in a temperature up carries out a 
heat shrink. It considers as the following. It is 80 degrees C/Hr about the programming rate in the 
temperature region which is about 1200-1300 degrees C to which the solid phase reaction of a 
honeycomb structure object progresses. It is 60 degrees C/Hr about the programming rate in the 
temperature region which is about 1300-1400 degrees C to which it considers as the above and a 
liquid phase reaction progresses further. It is considering as the following. 
[0015] Hereafter, an actual example is explained. 

From example talc, a kaolin, and an alumina raw material, a ceramic raw material is prepared and 
mixed, methyl cellulose is added to the obtained mixture as a shaping assistant, it plasticizes, and the 
honeycomb Plastic solid fabricated and dried is prepared so that chemical composition may consist 
of the quality of cordierite. The configuration of a honeycomb Plastic solid is 80mm x die length of 
150mm of x minor axes the major axis of 150mm. It is an elliptic-cylinder configuration and two or 
more honeycomb Plastic solids of the same configuration were manufactured. 
[0016] First, in order to investigate the effect of the programming rate at the time of baking to a 
honeycomb Plastic solid, Lay the acquired honeycomb Plastic solid on the shelf board of muffle kiln, 
and it calcinates by changing the programming rate in the temperature region which is about 1300- 
1400 degrees C to which the temperature region and liquid phase reaction which are about 1200- 
1300 degrees C to which about 1 100-1200-degree-C temperature region and solid phase reaction 
which carry out a heat shrink as shown in Table 1 progress progress. The various properties which a 
honeycomb structure object is acquired and show it in Table 1 to the acquired honeycomb structure 
object were measured, and the effect was investigated. In addition, it is temperature fall rate after 
carrying out temperature up, reaching retention temperature of 1410 degrees C and holding at this 
temperature for 4 hours 150 **/Hr. It was made to descend. The coefficient of thermal expansion 
measured the coefficient of thermal expansion of 40 - 800 ** in the honeycomb direction of 
extrusion. Water absorption is 2 1cm, after carrying out dipping for 2 minutes into aqueous [ 30- 
degree C ] as a simulation of the approach of performing catalyst support. Weight percent: (water 
absorption Ushiro [ Shigekazu ]-dry weight) / dry weight x 100 It asked. [ as opposed to honeycomb 
structure object dry weight for the coefficient of water absorption after removing excessive moisture 
with the pressure air of hit 1.4kgf ] As evaluation of thermal shock resistance, it is each temperature 
(it is step-up of every 25 degrees C from 700 degrees C). When it took out to a room temperature 
after holding for 20 minutes among an electric furnace, the temperature from which the crack 
occurred and the tap tone turned into dulness was searched for. A result is shown in Table 1 . 
[0017] 
[Table 1] 
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[0018] They are usually a heat curve and a heat curve (1) inside as a result of Table 1, (2), (3) When 
the programming rate of a between is made later than the result of the various properties of the 
calcinated honeycomb structure object for about 1 100-1200 degrees C, coefficient of thermal 
expansion serves as a fall inclination, and water absorption (porosity) is a upward tendency, and it is 
60 degrees C/Hr about the programming rate in this temperature requirement. When it was the 
following, it turned out that a good property is acquired. Usually, a heat curve and a heat curve (4), 
(5), (6) When the programming rate for about 1200-1300 degrees C is made quicker than the result 
of the various properties of the calcinated honeycomb structure object, coefficient of thermal 
expansion serves as a fall inclination, and water absorption is a upward tendency, and it is 80 degrees 
C/Hr about the programming rate in this temperature requirement. When it was the above, it turned 
out that a good property is acquired. 

[0019] Moreover, similarly they are usually a heat curve and a heat curve (7) inside as a result of 
Table 1, (8) (9) When the programming rate for about 1300-1400 degrees C is made quick, a 
coefficient of thermal expansion serves as a fall inclination from the result of the various properties 
of the calcinated honeycomb structure object, and it is 60 degrees C/Hr about the programming rate 
in this temperature requirement. When it was the following, it turned out that a good property is 
acquired. 

[0020] It is 80 degrees C/Hr about the programming rate for [ the result of the above table 1 to ] 
1200-1300 degrees C. While considering as the above, it is 60 degrees C/Hr about the programming 
rate for 1300-1400 degrees C. Based on anticipation that the heat curve made into the following is 
best, in the heat curve similarly shown in Table 2, the honeycomb Plastic solid was actually 
calcinated and the property was investigated like Table 1 to the acquired honeycomb structure 
object. A result is shown in Table 2. 
[0021] 
[Table 2] 
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[0022] The honeycomb structure object calcinated by heat curve (10) - (14) from the result of Table 
2 is the usual heat curve and a heat curve in Table 1 (1). - (9) As compared with the calcinated 
honeycomb structure object, it turned out that a good property is acquired in all properties. In 
addition, the heat curve of the Table 1 and 2 mentioned above is shown in drawing 1 - drawing 4 so 
that the description of each heat curve may become clearer, a heat curve and a heat curve (1) usual to 
drawing 1 , (2), (3) A heat curve and a heat curve (4) usual to drawing 2 , (5), About (6), it is a heat 
curve and a heat curve (7) usual to drawing 3 , (8) (9) A heat curve and a heat curve (10) usual to 
drawing 4 , (1 1), (12) is shown, respectively. 

[0023] Moreover, this application people are 60 degrees C/Hr about a programming rate in the 
temperature field for about 1 100-1200 degrees C as for which a ceramic honeycomb structure object 
carries out a heat shrink in JP,2-255576,A previously. Although indicated about the point that a 
honeycomb structure object with good dimensional accuracy is acquired by considering as the 
following, if this technique is combined with the invention in this application, it is clear that a 
honeycomb structure object also with good dimensional accuracy can be acquired with a product 
property. 
[0024] 

[Effect of the Invention] According to the baking approach of the ceramic honeycomb structure 
object of this invention, so that clearly from the above explanation It is 60 degrees C/Hr about the 
programming rate in the temperature region as for which the honeycomb structure object which 
consists of quality of cordierite carries out a heat shrink. It is 80 degrees C/Hr about the 
programming rate in the temperature region to which it considers as the following and solid phase 
reaction goes. While considering as the above By making into below 60 degrees C/Hr the 
programming rate in the temperature region to which a liquid phase reaction goes, crystallization of 
cordierite can be controlled and the ceramic honeycomb structure object which has a low coefficient 
of thermal expansion and high water absorption can be acquired. Moreover, even if it changes a raw 
material property, each property can be acquired with sufficient stability by changing the 
combination of the programming rate in each aforementioned temperature region. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The usual heat curve and usual heat curve (1) in the baking approach of this invention, 
(2), It is the graph which shows (3). 

[Drawing 2] The usual heat curve and usual heat curve (4) in the baking approach of this invention, 
(5), It is the graph which shows (6). 

[Drawing 3 ] The usual heat curve in the baking approach of this invention, a heat curve (7), and (8), 
(9) It is the shown graph. 

[Drawing 4] The usual heat curve and heat curve (10) in the baking approach of this invention, (11), 
It is the graph which shows (12). 

[Drawing 5] It is the graph which shows the contraction curve of the honeycomb structure object of 
this invention. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/3/2006 



JP,05-085856,A [DRAWINGS] 



Page 2 of 3 




J 1 I I I I L_ 

/ Z 3 4 5 6 7 




_ 1 1 1 1 1 1 — 

1 2 3 4 5 6 7 



[Drawing 5] 
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WRITTEN AMENDMENT 



[ a procedure revision] 

[Filing Date] October 6, Heisei 4 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[001 1] In addition, it is 60 degrees C/Hr about the programming rate of the base contraction 
temperature region for about 1 100-1200 degrees C. In order that base contraction may carry out 
progress eburnation of the reason made into the following slowly by making the programming rate 
of this temperature region late, coefficient of thermal expansion falls. Moreover, when eburnation 
progresses, that to which a raw material grain spacing becomes small, cordierite-ization in a liquid 
phase reaction process tends to progress, and coefficient of thermal expansion falls by this, and the 
rate of an open pore (water absorption) becomes large is presumed. Moreover, a programming rate is 
80 degrees C/Hr in the temperature region of this contraction process. Since a dimension and 
deformation occur in a Plastic solid according to the temperature gradient produced inside a Plastic 
solid when it is made quick with the above, it is effective to make a programming rate late also from 
this point. 

[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] First, in order to investigate the effect of the programming rate at the time of baking to a 
honeycomb Plastic solid, Lay the acquired honeycomb Plastic solid on the shelf board of muffle kiln, 
and it calcinates by changing the programming rate in the temperature region which is about 1300- 
1400 degrees C to which the temperature region and liquid phase reaction which are about 1200- 
1300 degrees C to which about 1 100-1200-degree-C temperature region and solid phase reaction 
which carry out a heat shrink as shown in Table 1 progress progress. The various properties which a 
honeycomb structure object is acquired and show it in Table 1 to the acquired honeycomb structure 
object were measured, and the effect was investigated. In addition, it is temperature fall rate after 
carrying out temperature up, reaching retention temperature of 1410 degrees C and holding at this 
temperature for 4 hours 150 **/Hr. It was made to descend. The coefficient of thermal expansion 
measured the coefficient of thermal expansion of 40 - 800 ** in the honeycomb direction of 
extrusion. Water absorption is 2 1cm, after carrying out dipping for 2 minutes into 30-degree C water 
as a simulation of the approach of performing catalyst support. Weight percent: (water absorption 
Ushiro [ Shigekazu ]-dry weight) / dry weight x 100 It asked. [ as opposed to honeycomb structure 
object dry weight for the coefficient of water absorption after removing excessive moisture with the 
pressure air of hit 1.4kgf ] As evaluation of thermal shock resistance, it is each temperature (it is 
step-up of every 25 degrees C from 700 degrees C). When it took out to a room temperature after 
holding for 20 minutes among an electric furnace, the temperature from which the crack occurred 
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and the tap tone turned into dulness was searched for. A result is shown in Table 1 . 
[Translation done.] 
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